Nutritional and physiological effects of dietary sinapic acid (4-hydroxy-3,5-dimethoxy-cinnamic acid) in broiler chickens and its metabolism in the digestive tract.
Sinapic acid (SA) is a major free phenolic acid in rapeseed meal, with the majority found in the esterified form of sinapine. Two experiments were conducted to delineate the effect of dietary SA on broiler chickens, in terms of performance, toxicity, and nutrient digestibility. In the first experiment, 80 male broiler chicks were randomly assigned to 5 diets adequate in all nutrients and containing 0, 0.05, 0.10, 0.15, or 0.20% dietary SA. Performance from 0 to 18 d of age and the relative size of all the internal organs and intestines were not affected (all P>0.05) by dietary treatment. In addition, dietary SA had no effect (P>0.05) on the serum activity of creatine kinase and lactate dehydrogenase, which indicated that there was no damage to skeletal muscle, heart muscle, liver, kidneys, or brain. The objectives of the second experiment were to investigate the effect of SA on nutrient retention and to study the retention of SA in the digestive tract. Male broiler chicks (96) were randomly assigned into 4 treatments containing dietary SA at 0, 0.025, 0.05, and 0.10%. Dietary SA at the 0.025% level increased feed intake compared with control (P<0.05). Regression analysis indicated a quadratic response for both weight gain and feed intake (P<0.05) as SA increased in the diet. Again, dietary SA did not affect the relative weights of bursa of Fabricius, liver, kidney, or digestive tract. Nitrogen-corrected AME and protein digestibility were not affected by SA level. A negative linear relationship was found between dietary SA level and apparent ileal digestibility of Met, Thr, Ser, Pro, Gly, Ala, and Phe. Sinapic acid disappearance in the ileum was above 97% for all SA levels, whereas apparent SA retention in excreta ranged from 64 to 79%. Sinapic acid at dietary levels investigated in this research is apparently not toxic to broiler chickens but may have a negative effect on amino acid digestibility at higher levels.